Introduction
The development of the taxonomy described in this paper is an outgrowth of research into customerfocused design. The development is based upon previous definitions of taxonomies in many different fields. Using these definitions, we were able to prescribe a method for developing taxonomies, and apply it to the creation of a taxonomy for corporate requirements.
Motivation
The inclusion of customer desires is integral to the design of quality products (Ramaswamy and Ulrich 1992) . Several methodologies help companies include these desires in their products. The most popular methodology is Quality Function Deployment (QFD), graphically represented by the House of Quality (HOQ) (Hauser and Clausing 1988) . HOQ provides a framework for listing customer requirements, design attributes, trade-offs, and other information focused on meeting customer needs.
In QFD, customer requirements typically refer only to consumer or end-user requirements. End-user requirements are expectations that the end-user has for the product, often called the 'voice of the customer'. Marketing groups, which gather and analyze end-user information, often control the initial product concepts in this process. However, it is necessary to consider all customers, not just endusers, from the beginning of the design process, and to give all members of the design team a voice, thus increasing the value of the product. Managing the requirements early in the design process allows them to be more thoroughly considered. This practice saves time and money in the end, since it reduces expensive downstream changes.
Taxonomies
Taxonomies, like the one discussed in this paper, are commonly used to classify large bodies of information. Classification adds order and clarity to information (Derr 1973) . 'Classification is the assignment of like objects to recognizable groups. It facilitates reference to them and the transmission of information about them' (Jeffrey 1982) . It is important to note, though, that it is never possible to classify a whole subject; it is only possible to classify our knowledge of it. This limitation implies that our knowledge of any subject is neither exhaustive nor objective.
Taxonomies, formally or informally, are used frequently in engineering design as a way to organize information. Computer Aided Engineering (CAE) applications, which are menu driven, have choices which constitute a taxonomy. When engineers click through pull down menus to apply shapes, shades, etc. they are searching through a taxonomy. Within the field of mechanical design, one well known taxonomy is Ullman's taxonomy of mechanical design (Ullman 1989) . Ullman breaks down all design problems into solvable chunks and characterizes (i.e., classifies) the design process. The resulting taxonomy classifies design problems and tools to solve the problems in terms of environment, problem, process and research approach. However, this taxonomy does not classify product requirements. Stauffer and SlaughterbeckHyde (1989) discuss a taxonomy that includes lifecycle design considerations. They suggest the use of such a taxonomy for product requirements, but do not develop it. VDI 221 presents a taxonomy for developing design requirements.
Taxonomy Characteristics
Taxonomies are common to many fields of science. The rules for creating taxonomy classifications have two common threads. Derr (1973) states that classes must be mutually exclusive and exhaustive. Dunn and Everett (1982) state that a '[t]axon [or a class] is a taxonomic of any rank that is sufficiently distinct to be worthy of being assigned to a definite category'. This leaves the classification to be subjective. In addition, Slaughterbeck-Hyde (1989) discusses depth or parallel structure as an important consideration in developing a taxonomy. This yields three, interrelated issues that characterize a taxonomy: completeness, perceptual orthogonality, and parallel structure. Each issue is necessary to have a well constructed, useful taxonomy.
. Completeness: a taxonomy should be 'exhaustive over a domain' (Slaughterbeck-Hyde 1989). It should be receptive to any element of its domain. Completeness is impossible to obtain but it is useful as a goal. It is important that a taxonomy include all information necessary to make a quality product. However, storing excess information is harmful to the design process, in that it forces designers to consider information which does not yet have a bearing on their efforts, and does not yet translate into design attributes; resulting in wasted elicitation and design time. Therefore, all 'possible' information must be trimmed to all 'useful' information. This trimming from the multitude of possible corporate issues is justified by the 80:20 heuristic or Pareto's law of distribution of costs (Dieter 1983). Pareto's law states that the top 20% most important corporate issues generally represent about 80% of a product's problems. Although the ratio may change depending upon the product or class of problems, in general, a small number of corporate issues, where problems occur most frequently, will have a large impact on product quality.
. Perceptual Orthogonality: a taxonomy is perceptually orthogonal when each classification or taxon is perceived as being mutually exclusive of all others. Therefore, no piece of information should be perceived to be classified under two categories. 'For example, in a taxonomy of trees, one might have two categories; 1) deciduous and 2) conifers. This taxonomy would be orthogonal in that a tree can be entered under one category or the other, but not both ' (Slaughterbeck-Hyde 1989) . Orthogonality is important in this taxonomy to maintain distinctness between the taxons. If the taxons are not distinct, it will be unclear where to store or retrieve requirements, and the taxonomy will no longer aid the development process.
The judgment of whether a taxonomy or a group of taxons is perceptually orthogonal is subjective and domain dependent. For instance, there may be a tree that is both deciduous and a conifer, but Slaughterbeck-Hyde did not know of one and therefore created those taxons. There is no set of rules or methodology for developing a perceptually orthogonal taxonomy. For the taxonomy described in this paper, the common delineations existing in the literature were used as a starting point. From there, classifications were reviewed for both perceptual orthogonality and completeness. The orthogonality of the taxonomy is best exemplified by the top tier of a taxonomy discussed in Section 2.1.
. Parallel Structure: is the consideration of the hierarchical classification of requirements. Requirements at an upper level of the taxonomy are more broad or general than those at a lower level. It is important to make the hierarchical levels of each branch of the taxonomy uniform in their abstractness. This uniformity eases the management and understanding of the taxonomy. 'It is common knowledge that design information exists at various levels of abstraction all along the design process. However, there is no commonly agreed upon categorization or understanding of these levels' (Baya 1994). Corporate requirements, like all design information, can be of varying levels of detail or abstractness. We therefore created the taxonomy levels to insure uniform abstractness across each level of the corporate requirements taxonomy.
